Identification and characterization of the ligand binding subunit of a kainic acid receptor using monoclonal antibodies and peptide mapping.
Monoclonal antibodies (mAb) and a polyclonal antiserum were produced against a kainic acid receptor (KAR) purified from frog brain. Several of the mAb and the antiserum immunoprecipitated [3H]kainic acid binding activity from solubilized preparations of frog brain and labeled a group of proteins on immunoblots that migrated at Mr = 48,000. These results confirm that the ligand binding subunit of the frog brain KAR is contained in the Mr = 48,000 proteins. Immunoblots from different frog tissues demonstrated that the antibody reactivity was highly concentrated in the frog nervous system with no detectable immunoreactivity observed in non-neuronal tissues. The purified KAR was radioiodinated and subjected to two-dimensional gel electrophoresis and autoradiography. A series of proteins was detected at Mr = 48,000 with isoelectric points from 5.5 to 6.3. The anti-KAR mAb and the antiserum reacted with the same group of proteins from frog whole brain after separation by two-dimensional gel electrophoresis. Peptide maps of the 125I-labeled KAR separated by two-dimensional gel electrophoresis demonstrated that the group of proteins clustered at Mr = 48,000 is homologous. mAb KAR-B1 reacted on immunoblots with a protein in rat brain with a Mr = 99,000. This protein comigrated with an unreduced form of the KAR in frog brain. It was present in rat cerebral cortex, hippocampus, and cerebellum but was not detected in thalamus, globus pallidus, or brain stem, nor was it detected in rat non-neuronal tissues. The presence of the Mr = 99,000 immunoreactive polypeptide in discrete areas of rat brain suggests that this protein may be part of a mammalian KAR or a related receptor.